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Imaging cGMP transients in in vivo models is very chal-
lenging and therefore requires probes that are highly
optimized for this task. Several key factors are to be
considered while developing such a biosensor: affinity
and dynamic range – to cover physiologically relevant
concentration ranges, sensitivity – to facilitate meaning-
ful imaging of small variations in concentration, and
overall brightness and stability – to increase signal/noise
ratio and provide comparable results through a variety
of compartments and tissues.
We seek to generate a robust genetically encoded
FRET-sensor for cGMP imaging. Our approach adapts
protocols that our lab developed and has already suc-
cessfully applied in the development of Ca2+ biosensors
[1,2]. This method combines an initial rational design
approach with several iterations of directed evolution.
Rational design of these probes supplies prototypes,
which are turned into partially randomized libraries.
These libraries are subsequently screened in E.coli by
means of a semiautomatic high throughput process.
Promising candidates are biochemically characterized in
vitro and later on tested in cell culture.
Initial results already show substantial improvements
over existing cGMP biosensors and indicate, that the
success in the field of Ca2+ imaging can be repeated for
cGMP.
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